Muscarinic allosteric enhancers of ligand binding: pivotal pharmacophoric elements in hexamethonio-type agents.
Bisphthalimidopropyl-substituted hexamethonio compounds have been established as allosteric modulators of ligand binding to muscarinic acetylcholine receptors. Enhancers of ligand binding are of special interest. This study aimed to unravel the structural elements inducing positive cooperativity with the binding of an antagonist. [(3)H]-N-methylscopolamine binding to muscarinic M(2) receptors was measured in porcine heart homogenates. Dimethylation, but not monomethylation, of the lateral propyl chain in combination with an affinity increasing aromatic imide moiety, such as a 5-methylphthalimide and naphthalimide, on the same side of the molecule shifts the cooperativity toward positive values, resulting in enhancers of antagonist binding. Thus, lateral side chain dimethylation is a pivotal pharmacophoric element for positive cooperativity in hexamethonio-type muscarinic allosteric agents.